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j (54)Tltlet COATED OBJECT AND PROCESS FOR PRODUCING THE SAME 



A coated object characterized by comprising a base having fine pores and a reaction product which is in intimate contect with the 
sur&ce contour of the base and with which internal surfeces within the pores arc coated. The coated object is preferably obtw^ by a 
coating method characterized by comprising a dissolution step in which a reactive precursor is dissolved in a superantical fluid to prep«rc a 
ptecuraor fluid and a coating step in which the precursor fluid is contacted with a base in the presence of a reaction initoator to read the 
reactive precursor with the reaction initiator and thus coat the base with a reaction product 
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X (SnOj), ^fb^ (ZnO), ^b-sTT' (NbgOs), m^^v^'i'A 
(IngOg), ^bi^;Hi-'>A (ZrOa), mt'^>^> (LajOj), ^b 
^V^;!' (TajOs). ^tJ'^^hDV^'izA (SrTiOg), 
5 'tfA (BaTiOa) ^SfflV>S:it5&»^&So 

±iae^P«t»:fc UTtt. «?iJ^K, 7i^>, J^^>. -rp-'^>, r5'>, Jt^ 

10 ^, z::^b^, tK, r>^-7, ^dd:J^;j/A, 7U:^:>m^Sfflv%s 
15 U■rffl^^Sc:i:3!^^t?§So 

n-butojdde: T i [O (CHj) 3CH3] 4), W vrD:t?:?Pi/ KCntamnm 
isopropoxide:T iC0CH(CH3)2]4).^^'>3: h:^ri/ H (Titanium eflundde : 
Ti (OCjHfi) 4) ^&fflV>SClfc*^§*o 

25 ;fci©mMi^^biKMiM^«i:s»^{c:{±, ±i3<^cri: < , iMmmmo^ 

>, j><^i/>r;i/-, ^r-y-VT'^, i'Vj^, P-t$^^>l|©^^ 




wo 99/10167 PCT/JP98/03822 

4 2 

10 tifi^^^o 




wo 99/10167 PCT/JP98/03822 

4 3 

25 fct)CDd«5Jl?)nTV>So 

il©i8i«^JS^t-S{::^feoT(i, 0«J^HJt#P^¥O 4-3468 1 4^4^« 



wo 99/10167 



PCT/JP98AI3822 



4 4 

ifiibtt^Vi^izm^y mbm^ (Po) i^llB^TK^S^ (P) t(Olt (P 
10 ifitj::^titzo 

20 ±IB^^<*^i:UtH:, ^J^«. yu/v^, y^>, 

25 CfcA^etS, 




wo 99/10167 PCT/JP98/03822 

4 5 

M<*&^u±, ma^^-T' (Tio^) (Dmma^tvx, ^^^^n-yh^ 

(TLtanium n-butoxide : T i [O (CHj) 3CH3] 4), ^^WV^D 
10 :t^:^ri' KCntanium isopropoxide : Ti [OCH (CH3) 3] 4)^ 

^i/K Clitanium eflioxide : T i (PC2H5) 4) ^Sffl^^^C:^5QiT^So 

^ fc, U * ( S i O 2 ) bTI±, U rJ ^-t^ h ^ h =3f-i< H (Siliam 

tetraeOioxide : S i (OCjHg) 4), i'U3>7^ h^^ h=^5/ H (SQioon 
tetramethoxide : S i (OCHs) 4), S/V h v-f vro^J^^i' K (SilioQn 
15 tetraiaoproiKBdde : Si [OCH (CH3) 2] 4) flSfflWASCfc**T?*So 

Tjvs.^ (AI2O3) flDB5ffi<*:fcU-ctt, r;i/^-'>Ahu>fvrD 

(Ahnniniuin triisopropoxide : A 1 [OCH (CH3) 2! 3)^ ^-'^ 
^r:i^7AT-b^;U7'-fe h (Alvuniniuin acetilacetonate : A KCHaC 

OCHCOCH3) 3) ^4fflv>s:itA^^5o 




wo 99/10167 PCT/JP98/03822 

4 6 

10 mtiyx-^^izmtr^zhtf^^^o 

±iaa55g^jfc^a!&^-a-, m&pmmt±iz^>^Esmiii.xom^mm 

mjimi^\^^^'^tzmmA^±Mmmim».^mii^'^x, ±Mdjm«m 




wo 99/10167 PCT/JP98/03822 

4 7 

15 mtwm mm 5 4 0^0 
Kes^^m (fg^2 5 4 o{$)o 




wo 99/10167 PCT/JP98A>3822 

4 8 

mioin. mmmm2(DmmE2iK:3sif^mmmjsmt-mmim 

S*ffo*:tR«l4^-n5iMSIo 



wo 99/10167 PCT/JP98/03S22 

4 9 

m2 0Ati, m&mm9(oydm<owmmz^if^, mj^iftmsm 



ma 

m2 itt, msmm^\ i otzi^sits. msmiE i o i tttm^ic i o icd^ 
S2 2{±, iittsf^j^j 1 1 {wiitts. msmE 111 fcit«^«?ijc 1 1 i<om& 



15 @ 2 4 y:, nwHge^j 1 4 c;j3tt % > ^mmm^^:mmm(m^^tmmo 



20 02 5 Ctt, 02 5 B©A-AiSa$5a»Tffi0o 

02 7(^, HmSS^ 1 4{C:i3tt%, ^^Kse^E 1 4 2<D^il^t.(D§m^ 
25 02 8{^, msmB^l 1 4(^4b*»-%, ll«B£^E 1 4 SiD^hmMtomh^ 

03 o(±, m&mmi 4(mymi:iiiif^y ^mmmjmmmcDmm&^ 



wo 99/10167 PCT/JP98/03822 

5 0 

6 3 3 m^imi 1 5 {c43{t2>, mim^m^ms^mm^mtimmo 

1^3 4»:, msmm l SC^tt^. HfifS^E l 5 l(OIIE2:m£$£2:<DMf^$ 
10 la 3 6 it, Wsmm 1 5 lc::fc(t*, immc 151 ©«Ei:m^i:©il^* 

m3 8 Ay:, msmm i ea^^t^^N^^^^^igBiiiacistts. mt^m 

SL&4^<&^'rmMI2U 

03 9BH:. wmmi ^(m^m^f^mmm^m^^n^, mm 
04 1 a:, mmmm i e tc^stts, msmiE i e i ©mEi:^i:©ii^^ 




wo 99/10167 PCT/JP98/03822 

5 1 

5 ^tmo 

mj!Smmt.\^t:(D'r h'^:^h^i^i^'^> CS i (C2H5O) J JUKI 

15 2 0 -c, lE:^ 2 0 0 ms.(Dimi^^t LToiiMj^Kij^u, wmmii^ 

±i^§*4j^*BfilSi*«6«t4^*»e>3l^«tf . imb, »JV%-C, ^•4'. 6 5 O-C® 

25 dmmM^m 1 3 iz^ti^m-o 



wo 99/10167 
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5 2 

5 fe„ 

15 S*&Huffi«^i:UT7^h^:/h=SFi'^^> CTi (C4HgO) 0 ffi^S ^tb* 
mm.ie O-C, £E:tr2 5 OmE©j@ISg#^:^ft:^l^^S«¥U, TK&^bfe^ 
fcUTOtSt^ (J±^TO8 0 OmV&) izmm^'^tzo 

mm) iz^'C^^=-T (TiOa) &n-7^^>yL.fco 
20 con— >^7^Zfl®(±3B#Peg*JC^cofco ^J^:v^-^:^ mm^^iE 1 iilHHttcUT, 

25 So 

»^i:L-C. tSi^ (tt^l^l 7 4 OmVg) &fflV>Sm{ifl«Bfi?iJE 1 




wo 99/10167 PCT/JP98/03822 

5 3 

(IISIB0»JE6) 

mtti^-c, iimmkz 1 2 omV&) ^mi^^^imummm 1 
fci^bifePi^-eii-^>f >^^iia®*ms ?sf4K->y*n— h^^&ftiibfeo ^ 

5 (mmEl) 

(JtSJfi^Cl) 

CSi (CjHeO) J tl3^KS«^-e:fco U :^ 

15 T^^nTV>SCfcA*^So 
(^1) 













80 6 




7 8 9 


^IMfifiaiE 2 




7 8 5 


I^JE3 


s^&^i^ 


79 0 


|IS8i0A|E4 




745 


^ISy^JES 




1320 


SWJE6 




2070 


^(ftefifyE7 




1820 


i:bil^Cl 




3 1 




6 



20 tt, i/';*=i-ht£tm&t5i>U*H:, i:b*TO**^U«£TbT43»3, fSfSiK 
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5 4 

(IISfB£^E2 1) 

7i>'-;u^tgt4^5fe [Jtm®e6. 2X1 O'mVm^ (tSffi^CDitSO, 

5 5, fm^<oMMitmm&t^*)<Dimmm3 1 o omVs)] 7 osMgut. 7 

@2 0inm, imnKDmm^^^ft (09 A, H9B#fi3), 

'V h imm/mmm-^m) mm^mi^mtco :i(Dmmmtisi±, m 

10 A, ^ 9 B iZm-rat < , R^^COn >^>V--^ism(D^i^Sii 18 1 iis^a? 

®^^aj 18 2 izmtim-ffzo 

iOa) osjBgjia«:-e*S5^h^:rh:¥^5^^j'> cti (c,HoO> j ig 

15 ^, MR 1 2 O'C, JEE* 2 4 omZ(Dm^rm:^izm»[^, ;?K&^*bfe 

<D^t^*^lN#BSiMT-C, 10 00-C, l^T^-;i/L, iS^^iS'-T-fS 
20 tti^^^mfeo 

m^^ff-T-mmm-^mzMiyxmtzTi^^^m^^tzo 

mz, 7^h^j:h=^i/S [Sn (CaHsO) J 0. 0 6 gi: h V^ptJ^ 
25 ^WVt^-izA [In (i-CaHrO) 3] 0. 9 4g4, Ji^^y-;!/* 1 Ofi 
Mg|S^^tfiiEi#z:^^b^ (^1 2 0'€. JEE;b2 0 0mE) {::?^b, ±gH 




wo 99/10167 PCT/JF98/03822 

5 5 

mmmmrFT:, eoo-c, imm'r=.-)\y\^, mm^imm^tLxcoTm 

5 *®{±, 2i€*4#?L.!^*i- 1 1 ®m 1 0 F*3t:, 2 , Mlc:-^®±{cS4S 

fiP*., 9^^>^>''^U't7A (BaTiOg) coaf&OTf*r^feSi^-r vrD^:Jp 
^'H/tiJii7A [Ba (i-CaHTO) 0. 5 3 9 giiJ:tfv^ h^'T VrPT" 
=Jf->K^t$'> [Ti (i-CgHTO) J 0. 600e*, Jaft2 5 0-C, KJl 
2 2 0^<3DjliBI#>fvrD/^y— ;bK:^bfco -tUT, 7k*^Ufc±l3?S 

V ro:4^:^P2/ hV^ U A 0 . 5 3 9 ff<5Df1{it) ») (C, V 7'D3t?:^ri/ 
bP>5^«>A [Sr (i-CaHTO) 2] 0. 4 3 4 gSfflV^SJiWi, IIM^J 

25 @mt:mmLtz:=j>7'>-*)—^mzo 

mBmE2nz^\^\x, y'h^yh^^y^^y IT i (C4H9O) 4] ig® 

f^t>05c, h'MV7"D^t^^i'K7';i/^-'!7A [Al (i-CgHTO) 3] Ig 




wo 99/10167 PCT/JP98/03822 

5 6 

msmm2itm\^m^, tsmiit:. ^^--mmm. ito^ 

mo. 7 2, mm(DMmmm^t;i^)(Dtmmm 1740 m vg)] it^i^ 

^^^T (TiOa) <Dmi^i$rc$,h7'h^yh^->^^>lg^, 
15 MSE 1 2 0-C, ffi* 2 4 OmE®*aay!i:i^fb^tc:^U, ;!k4^Ufc±iB 

tc. ptci2*. 3L^y—)vt:iommsRi:^pismm=mtmm 
m^m^^6oo'c<Dmmizjit)Ftci2^mmi.xptmtLy fm^ 




wo 99/10167 PCr/JP9^3822 

5 7 

g^, Jiij'y-;!/^ 1 om^-^;tim^=mmm (jaei 2 o^c, sjj2 0 

.fe^, ^^ffl^-c 6 0 0*0, 1 fmm.mst: i t 

5 I T oifea**e)«:stsf4^- 1 rom-^^mzo mz, ■^T.^y^r 

=$-^-7 (TiOj) Oj5*WE<*:-??feS7^h^:^h=^i^^^>l g*. 
iaei 2 0-C, JE:t>2 4 0^<D®gg^r^bJ^ic:«bfeo ^UT, tK*^ 
W Ufc±IBrSi4^- 1 T 01t^*^^-li-, I T OMtw^^riT^zi- h U, 
10 ^m^- I T 0#M^^-7lg^>£f^Lfeo 

lOOO^C, ll^7'--;i'U ?Si4^-IT0-Sga^^-7l£^^l#fco ' 

tc:**^*-B-fco Mz, =rY=y:^Y ^^i^iiO . 0 6 gi: h "M vrD:J?%W 

1 2 O'C, JBE;b2 0 0^) Id^b. ±mmm.- 1 TO-HeS^^iJ'^T^^ 

mmx^^. iTo^, mm-^-Tm. n^^iiom^mm 

|l6tee?!IE2 7ra>v'>-9— SMb^ffl^T-e, 7 0O'C, ll^PfHU 
(llfiSflWJE2 9) 

7^h^3:b:^S^0. 0 6gfc h V-rvrD;i<^i/-f >s;«>AO. 9 4g*, 



WO99/101«7 



PCT/JP98AI3822 



5 8 

ig^i 2 o-c, ff^2 4 o^®^i^^^b^tc?^b, *^^#ufc±ia 

1000*C, 1I^7'=-;UU i^y*-ITO-3^S^^-7lfi^^f§fco 
15 -i 0.94 Ji^y-;!/?^ 1 0«Sgp^tl®(S#r^b^ (fiK 

<*^=feg^^-fr. s^';*±(^, I TOM, lis^^^-T'^, $mm.iTom^^ 
20 OTmT-c . 6 0 0 "c, 1 mmT-—)v L,^ u *±c, I T o^, ^9 =.y 

(H^JC2 1) 

JIIWE 2 1 hl^b^T?, 3>7^>1J— )£fmb^io 
.25 0Pib, IISIieajE 2 1 i:lRl^CD^tfeTC/C3>;lfj;«;; M!ira4^**=&f#^o 



wo 99/10167 



PCT/JP98/03822 



5 9 

mz, ±saSlttgWE2 l-'E2 9, RUimmC2 1izm\^tz.^zi>y=>^- 

citiKiJk^U lieiBfiWE2 l'-E2 9T?B:. ^^r^^*.:«;§«cit*TO*^Ufco 
15 ^fc, SI«80iiE 2 l-E 2 9I±, iim<*S®Jt^®K5&»3 .5x1 OhnVm 













(mAh/g) 


flSlS0»JE2 1 


1. 6 8x10" 


1 3 


mmiE2 2 


1. 5 8x 1 0« 


124 


mmiE2 3 


1. 6 0x10" 


25 


mSSf^lE2 4 


1. 7.3X 1 0" 


2. 3 


msX^lE2 5 


1.5 6x10" 


2. 8 


mmiE2e 


1.04x10" 


7. 5 


mm]E2 7 


9. 8x 1 0« 


7. 1 


ms^iE2 8 


9. 8X10" 


6. 4 


msmiE2 9 


3. 5x 1 0« 


2. 6 


Jtlli^JC2 1 


0. 3x 1 0« 


0. 02 



20 m&mm3 

011, ±s3^mE 2 1 ©0 1 0 izm-^t. < , 



wo 99/10167 PCT/JP98A>3822 



6 0 

0 1 1 tt, la 1 0 1 1 -il^*® 2 -*t®Blli 3 3 

^i£±MdmsmE 2 1 tcm^rso 



■ ^mi±, 012, la 1 3 {i^-rrt < , y^^Mizti^t^z^>7'>v--coimm 
k 1 2 fi, mis t:::^-r^L:^a*^ 1 1 -mtmmxm 3 2 -mrntm 2 

c:®<b<DH:. m«±iail«B0<JE 2 7K:*rjfS-rSo 

15 

So 

25 ||»©»?!|6 

6D^:ffl^^TB5iB^■rSo 

>*i0iJ®iSi;^?£{i, mi 6 1 cDOT 6 1 1 izn^ 6 2 
m^xa (@i 6A, @i 6B) ^, m^me 2<D±izmmm6 s^mB. 




wo 99/10167 PCT/JP98A>3822 

6 1 

-r^mmm^M (01 6 b. eii 6 o a:, ^<m, ±ias**6 i^RS^-rs 
mm^JM miQCy miGB) t^ntji^o 

me2o^m mi 6d)o 
5 j;n«. mtei coot 6 1 1 tc^^ 6 2 ^&^f*3t^-e-sfetf>, :S 

«>a^nfe4^iiiwfcsfc«), 6 2 iiisfi^si 6 3 ii<mm'pmim< , m 

2 0 iW^tttdflgtlTV ^5o 

IS 

{Pt (acac) 21} ^fmi^itT-t h>mSL (0. 7g/l) aiSSI? 
^bi^ ( 1 5 0"C, 3 4 5a tm) i:ifm^^tto 

(TEOS) 2ml4«a^#r^b^ (1 5 0"C, 3 
4 5 a t m) Km^^tzo CCD^yg"^ 3 bfco 




wo 99/10167 PCT/JP98A>3822 

6 2 

cituci t) , s i o 2®a<*«u: p t \^tLn^^^^mmmrco 

(IIWE7 2) 

10 ^ffiVAfco 

mm^iihwm^, m^mm. u^^msm v^^t^a) ®?^T-e, 

e^s;T-b5^;U7'-b ^:^ {P t (a c a c) 2 4^} (Om^VitT'iz h 

(0. 7e/iy ^imj^rmtmm (iso-c, 34 5atm) nmm^^ 

i>It:i, Htimft:A*7^h^3i^;!/2|-;i/hi'U>r— h (TEOS) 
fco ^^:v^T^ ^iSf SC^:{::J:^)3§^J®TE0S<£mDIS§?^^fem, ^-^101^ 
K^bfco »JV^-^:, ^4^. 6 0 0'C-e2ii#P^limsslfffiU IMaiE Tli: 

20 (iti^JC? 1) 

25 iBf^^t^icpt^^bfea^iifi^Niaii^^^fco 



WO99/101«7 
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6 3 

To 

(^3) 



MM 










2 Onm 


ll«Bfi?'JE7 2 




3 Onm 


mmci 1 


many 


110 nm 



^-r, ^Hf|ffi<*:fc br®d^i^:r-fe^;i^r-b {P t (a c a c) 

2} 3. 3 6xlO-2g:&^Ufe, HtilK«:BfEtt:i:b-C®:P-bh>Jg?8[5ml 
15 &ffl3icbfco 

. m 1 8 t^^f cTi: < , msi^jmi^^tbrdmn i o ^^^to^L^^ 

7 11&ffljtLfco 

j@BI#:^^m^ ( 1 5 O'C, 3 4 5 a t m) (?^Xg)„ ^(D 

20 «arc-3«fSfiM^-r5cfc{z;j:t). ei 9{c^x-rc:i:<, ±m§^jusmt7 1 1 

6mS^®7 1 1 l(c:£'?±IBg3iKf«;:^%^^-&, i^gugK<l^7 2^WS.V 
it (i3-hxS)o 

25 nmim^^oy^^m 2-e*Sa^i;T-b^;b7'Hr ^:^ h^^fitc*sp 



wo 99/10167 
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6 4 

BP*», ±t^mmm}7 it±, ^immt7 1 ia>fmmm7 1 1 itcpt^ 

m7 3^^{^X^?>o 
J&tN ±IEP t ^B:, ±aB^L^a*f 12 0 giZfiiVX 2 gfi^^tiTV^So 
5 (^»fee^E8 2) 

8)0 

10 »:v , ^Kmmt 1 gcD^^TT- , ±iB^ y 5 m 1 ^ , mm^=. 

( 1 5 0"C, 3 4 5 a t m) tc^^-frfco -?©*t^T- 3 ^^^"T -5 
Ciitcj:*), ±M^^mi7 1 icoMaM? 1 1 ltc;±g3BuSi*«K«:&«fi 
U}fe(K19)o 

15 At, #f^^^!!a<fe^f«:ofeo c:ntc:J:0, ±^M»«E«^tt'®^tuia<*2-e&S- 
l^be^Pt^Stz^YbU ^m.^7 1 10?LS^ffi7 1 1 llwPt# 
M7 3^tB^Lfc, ll«lfi?UE8 2CD^^^7 ISr^fe (017)o 
«:*5, ±IBP t^a:, ±M^KW^ 120g{c*ru-CPt*i2 gS^^n 

20 (JJ»iJC8 1) 

f^LIS^lgld, ^^^=LiHa«12 0gtz:^tbTPt*«2gt::«;SJ;-5C, 

cntcj:*?, ±13, i^-htit^'r>K>B^mfiP t^lzmj{y> ^?L^^ 
25 ©MOTKlP t^^ta^UTJl^JC 8 l<D^Si^%^feo 

±gaiia§fi^E 8 1 , mmm 8 2 , z^mwjc s lo^llfi^^{:::fcttsp 



wo 99/10167 PCT/JP98/03822 

6 5 

(*4) 



10 







wmE 8 1 


6 5% 




60% 




48% 



$>^t^(DiznU 3l«6£f»iE8 1, ||^iSfi»JE8 2iCiJV^•C(i, ^tl-e*x65%, 6 



'sn-d 3^mmLx^i>imm9 i^mi> 02000 
26 <3D?LSOT 9 111 izm^mzi^-Dfi^^^timi 910 ©gp^^ -csi^-r s c 




wo 99/10167 PCT/JP9SA)3822 

6 6 

0®^*tta#^na*:«> (S2 0 C), ^ftm^B 3 il^?UgS^9 1 1 i: . 

mmmmio 

(^«6fia|E10 1) 

*-r, ^tft![«EHJl®^*:fc UTOf^^ >^ vzru^.^i^ h* {T i ( i s o -P r O) 
J <fe^Ufe>f vrnyty— {3. 5mol/l} &ffl^bfeo 

15 ???ET-C, ±IB-f vrD/V-;u^*jeBg|^z:Kfbi^ ( l 5 0"C, 3 7 4a 
tm) ic^^-a-fe (^x^)o 

20 ifev>-e, zm^fc^^TCT-en-^^ao o*c, 4 0o-c, soo'c, eo 

O-C, 7 0 0-C, 8 0 0"C-e3 0^^fW!!«&«fibfeo 
(ibWSMClO 1) 

25 ^-r. )'fiMJ^^i:bT©^^>^vrn:i<:^r->H {Ti (iso-Pro) 
4} ^cO. Imo l/l®iiJ|[f^Ofc'<vrD;V-;i'^«S:ffl^Lfco 




wo 99/10167 PCT/JP98/03822 

6 7 

jj:c^-t', M^^^-^, mmmMricx^ti^soo'c, 4oo-c. so 
o"c, 6 0 0-c, 7 0 0-c, 8oo'c^3o^mm^v, fmmmm±'^ 

igaE7KSg^>7- (5 0 OW) -C^tB^Lfeo 
10 bh* (lOOppm) +O2 (5%) inNz) ^SKl^H^-fco 

<-r**:»tcj±, ^§^(^^4 0 o~6 0 o°c®r^w&^j£:'^*^aD5ot3^^b, 

20 IIS(B0«IE 1 0 1 l?AJ51«4 3 0 0-700 '^WmtuX^S., ?SS^ 

25 im^m 1 1 

(^ISIB0«JE111) 

^T, ^\^!BS£HU®-»:i:UTfD^<5'>n-:/h:3Pi^K {T i (n-Bu04)} 
S^g^Ufen-::^^-/-;!/}^?^ {2. 9mo 1/1} ^fflitbfeo 



wo 99/10167 



PCT/JP98/03tt2 



6 8 

#&TT, ±mn-:r^y-'j\^m&^±MSim^:=mjim ( 1 5 o-c. 3 5 6 

atm) t^^-e-feo 

^fev^■^, iitL^^^^Tt3-r^n^3oo*c, 4oo'c, 5 00*0, 6 0 

0°C, 7 0 0°C, 8 0 0'C-^3 0^^mm^\^t^o 
(li^JCl 1 1) 

KU>"<y^A) ±t3^bfeo dtlSMMT?! Ol^^iaS^. ^^STF 

id-r-tHwa 0 o"C, 4 0 0'c, soo-c, eoo-c, 7oo«c, soo-cre 
15 3 o^mm^iytza 

■ ±idiDi::t<imLtc,mmiEi 1 i&mmmci 1 lo^iaisB^tc^i^-c, 
±i^isi6e?>jE 10 1, mm\E 1 1 1 , jtiSE0?>jc i o i , RUimmc 

1 1 l<7)^^^jA^^6DjrMg&g:^^(C<}:t)Jt$I^U^^ 




wo 99/10167 PCT/JP98/03822 

6 9 

^oM^, tmmc 10 1, ktm'ic 1 1 lo^tmm, m^iz^mx^a^ 

nwsfi^jE 10 1, ii«6p»iE 1 1 immsm, imffnc i o i , c 1 1 
5 l®3fc«!l^«^cB^nfem>«?t^^te^Rlliv^H:Sfe^ 

(Hfili^E 1 2 1) 

)tffll«lBuiii4:i: b'roD^^^>'f vrD;J?^i/ K {T i ( i s o -P rO) 
J =&^S!¥bfe-f vrD/W-;i/|§«[ {3. 5mo 1/1} i&fflitbfeo 
15 »;v>T, ^^SSMi:U-C<?>e:^-^>f h (Mobi l;a5SZSM-5) 

T-C. iia-f vrD/sy-;p^?fejeBg#i=^J^ ( l 5 0"C, 3 6 l a t m) 

:Luy\m^ 3 I^P^^r 5 3 (3 J: , im^yt'y ^ h omMmMiz^X' , T 

20 10KfS|g*ibfeo 

^feV^■C, c:ix<S£g^^TtCT5 0 0"C-C3 0^^ISII«!!®&ilBUfeo 
cint;:.J:t), -^^^^ h±tzT iOM^tB^LtzmmE 1 2 l<0)tett«l* 

mtdo ' . 

(Jt«fia|C12 1) 

4} &0.- Imo 1/lCD^-e^Lfc-f VT'P-'V— ;i/?§?«&fflSLfco 
ifev^-e, ■lf:t^'f h (Mobi l;aMZSM-5) JJB-T vrn/V— 
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7 0 

mama, T)vu^i^ Ymm.^mt^m^iL^m<Di\^^'^Mr^^io 
^fc, ±iaieBa«E 101, \mmQi^i<rmmf:.'o\^x^w&\^t^^ 

m&^mt±. ^M^^^ 1 0 0 Oml t-*-t:«®ib, stmA 



(«5) 









1Sg«4 


mmE 101 






0 


jtsc^c 101 






X 


ll»(ge^E12 1 




liBg#Ti02i3-h 


0 


Jt«^C12 1 




Jg?«ETi02:3-h 


X 



t:: 1 . 0%JjLh-e*SCDJc*f b, ll«li0aE 10 1, mmE 1 2 l<73)lCft!!«Sa±, 



16 mimMm>tiii. o%5fe«reife^feo 

fiPt), IISS0SJE 10 1, mmE 12 1 ±l3^^a)9]Sn{-«t D 

J^IK^ b ^ o CI J: * ^> bT V ^ s o 

20 

HSi&^Hie^l 3 

$^k:)\ai!i!j«tbT®ttai^tcirrsii«^^ 
immEisi) 

^r. Mmmmt\:^x(D^'$^>^vru:!i'^^i^h' {ti (iso-pro) 

25 4} <feT^bfc'rvrp>'V-;i/^^ {3. 5mol/l} SffliSbfeo 



99/10167 



PCT/JP98/03822 



7 1 

vru/w-ji'mL^mm^m:^ ( 1 5 o-c, 3 6 1 a t m) ic^^-e- 

(1±»JC13 1) 

^-r, ^fefel!J^M^i:b-C©5^^>'<vrD;J<^i'K {Ti (iso-Pro) 

u*if-x±i3T iOjMSffMbfcJtt^fi^jc 1 3 icomm^ntLc 
±ia®crh<fmbfe,*«ifi?>jE 1 3 umtm^ic 1 3 lo^teftBS^tcov^T, 
>tsim*Mbfco 

±i©t3Si©i®M{i, ^ft200~700 nm0^32ia^Siil^-rscit 

02 3 izm-r^t < , jtwjc 13 1 <D!mm.(DjSami±, 7 6 %*«is#-e& 

^CD(C)t^rb, H&fie^E 1 3 lO^^^AHJA^iSi^t^, B&l 0 O%%3^b-Ctr^^o 

ll»JE 1 3 l<D^(m^i±, 3 0 0 nm*^^SM®>t(iSiab, m 
3 5 OnmSm5ifiSO)t®3®^tt7 6%S@^So 

BP*), m&^m 1 3 i®^^«!Kttt3te;sja(4t:®n-c*5t?, ^<Dtztbiz, 
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7 2 

1 4 1~E 1 4 3) tiim^iC 1 4 1 il^fmu. -^(Dil^SrMbfco 
10 ^IM^dE 1 4 1~E 1 4 3©^ii^^:*d^mrte4 V%-rn*), EI2 4{3 
^fc:i:<, ^b1^4t#f*:^4 2 fc. ^IqJ^4 3i:, ZLtt^OP^f^^^S^-B- 
fe®l¥«[4 4 i:, ±Sdm:^^m^ilf^4 2®S^®4 2 0tCia^UfcjSWfe4 

±IBiWb«!Miaif*«ffi4 2tt. 02 5A~02 5ct:^-rc:fc<, 
15 -rS4>/C^^4 2 lCDMKlSHb»#(*:4 2 2;fe=2-7^'f >yL-CtjiZiimz, 

Bim4 Hi, ±sBft'iiiv^4 2 liom^^aim-rj^^mfiSibTSbSo 

JUT, =&ll«S0fyE 1 4 l-E 1 4 3<3!)mi^& filfi^M#|¥iJi-r*o 

20 *-r, BHb^^ft:lifii4 2 ^ftM-r-sti^fc^-ctt. la 2 5 A~0 2 s c t 
^1-ri;<, 4''t»Sffi4 2 1 fcUt®fii®^bbfe^^>7T'f>'^-HH3&JPll-r 

25 C©^^ >7 -'tHfS4 2 1 <D^iB-NG)±iB^b!K5^NW*^4 2 2©?KfifeH:, 

vrD:!t^i|ri/ K {Ti (iso-PrO) J ^3. 5mo 
vrn/iy-;v^4jB0g^:i^b^ ( 1 5 0*0, 3 7 4 a t m) tr^^-& 
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7 3 

4 2 1 ©^iSlcl^SK:J!9-l::{>m bfco 

5 ^4 5 O-COD^S^StSSTlw;^^^^ 3 O^mmm^mv, ^^>yT^J^-^ 
4 2 1 ±tcS?fbifeM{M9»:4 2 2 i: VX(0 T i O 2lK*?15^Ufeo 

±gST i O2IK4 2 2±«3j>:®±-5tc-e^4 2 SMgLfco 

(da-IM(thioc3^aiiato)-N^'4ns(2^'4iipyndsi-4,4'(^ adcD- 
10 ruflieniuin(ID& 2 . 8 5x10 ""mo 1/1 ©iilt-e»^-B-fe^&?£fi^b 

iia4 2 1 !fe 2 4I^M?STib, eiS4 2 2 i: bT®;i^^e7A^3£l!filf^^feo 
zint: J; 0 , ^fbtJ^ISf*:®® 4 2 A«#^,iifco 
JfetN-e, EI2 4t^^-rc:i:<, ±SB®<fc-5t::LTf^UfeSMb»«|t«^4 
15 2©S?fcM4 2 0*rv-r^^;;^J:i?*:Sj2^4 5*Si2iSrrsi:tttc:, Kfbtl 
i|i^tt:^4 2fc9J3^ipllUfc^7'l/-h<t?)«tS?[^lqI®^4 3 (10mm 
X 1 0 mm) t<DmiZ. y-4 8 1 *:/^^^^■&TP^R^<£ff$J5&bfeo ^UT, 

c:<D^|5t(c:mfif?fe4 4&t^c:^-B-Sc:iilcj;»). ^mmiL^mm4i^m 

fee 

20 ma¥jffi4 4tt, ;^3i5^^>2 1. 14gl:T-bh— h'J;i/4. 0ml 

propylammanium Iodide) 3. 13gt.3^M0. 1 8 g'^^U^^O^^ 

So 

(Hfiige^E 1 4 2) 

25 SI«Bfi?"JE 1 4 2tt, ±i^l«Be»JE 1 4 1 t^SitS. Kfbi^J^|t^2 2imm<0 

B3®«:i:bT©f-^'>n-:rh:^r^h* {Ti (n-BuO) J ©^^bfcn- 
■^^y-}vmL{2. 9mol/l} &ja§i#z:^fb^ (1 50^, 371a 
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7 4 

tm) {c»^-&fco acmmz'Sf^s^iyt^o 

>fM-m42 l±fcTi02lK422*Jg^Ufco 
5 ^cD(|&i±, ^flie^JE 1 4 1 ^l^^{cbT^^^^;td®mm4 1 $«^b;&« 
(|g&tl^£14 3) 

IM?yE 14 3%), ±I^I«60!(|E 143 IciJJtS, ^big5i*^#«i4 2 2JI^& 

in^, t-f, V7*D:t^:^ri'F :-rvrD/V— ;W:>f3j->^!Eil7k=2 : 

10 20:60 (^;Ht) i:«i5<t^tz, •f^^'WvrpjJ^dpJ^K^^^ftS^bfco 

^ V7-D4«=^2/ i si^^t^i^ofe, ci®»ki, 

^^>-y7^n-^\ 2 1 s§is±tfT7Ki5^{3^s-e 1 oRf^saiibfco 

•C, iSffi4 5 0'aD^S^Tt:*v>-C3 0^MSi*agb. 
15 -«Pi4 2 l±tc:Ti02M4 6*J^Ufco 

^am^. Wtme, 1 4 1 2:lB]«l(3ur^tg;[e^;td^^4 l 

(tt»JC14 1) 

Jt«fi!e?tjc 1 4 l0^b!g?Mt^^^4 9cD;^{±, ±iB^WJE 1 4 1~E 1 

4 3i:M^So fin^, Bujdibfciaso, EI3 i{c^-rri:<, ^^^^i^m. 

20 Yi!j4 9{i, iSRSm®4 9 5 ^^®tc:ia^bfe^b«!Ml^#«:m^4 9 2 i:, 
\zM;^rwm^4 9 3 i::£WbTv>Si:^{c, :^'^-~it4 8 1 kiJ; bm^^ 
{3|S!tt:&^(c:€0¥^4 9 4$8t;&bt:«lJ^b-r&S. ^^IMfMimfii 

4 9 2{i, E3 it:^-rcrt<, Ti02iia^&M«)T^?ii?«:fcu ^oym& 

{C^4 9 2 3:&eE@b}&^07?£&o 

25 iKDikScCT CI 4 1 \zim^mc^mmm^ 492 ^^fmr fe or t±, 

^■f , T iOjJia^^ (B*7'3iDi;;i.MP 2 5) Sit&^Sb, ZAx^^-^^^^tm/f. : 

}= 1 0 0 : 2 : 1 ((*Sfi|]t) O^lclS 7. 5SS%S-rc 
TiO,^:&^&fmbfco 
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7 5 

Si) ^m^\^, -ecDMO)! Ommx 1 0mmO®eS{3±I3T i Og-^^^gffi^ 

5 4 9 5±t3, UTOT i O2M4 9 2 *^Ufeo 

Ti02l^4 9 2±f3^4 9 3*iBgt-StC^fcc>-C{±. -^^^i^^ 
AJih:J(rJ/ HT-fflfekl/fc^^^^— ;i/^-H7Am*2. 8 5x10- 

4 9 2 S:J^Ufc7 'j/^ K— 7*S n O 2:3— h:^^:;^ 4 9 5 i& 2 4^^?iU 
10 (fe^) 4 9 3 ^M^-a-fco -=eO!)flbH3l«E 1 4 1 iil^tc 

mz, *:^Jt:*}V^-rl±, #fe^*gs8^*I®^ (E 1-E3. CI) omSi^ 

(ynA^iMWXS-SS) *MV^T, 7 3 0W/m*C!^(feUISi3t*fi^b. 

S!l^^^ia2 6H2l2 9lz:^-ro ^.n^amnii, «»fttc^ (V) ^, m 
(mA) Si:ofe*OT*?>o 02 6a:IISfBfi?gE14 1, EI2 7li 
ll«gC?iJE14 2. l2I2 8(i||filBe?'JE 1 4 3, 02 9J±il«IC 1 4 1 , CO^* 

ft43. ^@!!&«SSH^^^S 1 , gBfifcSEH^S 2 2:1>TK2 6-02 9JC^bT 
(^6) 









mmiE 14 1 


5. 7% 


0. 7 1 
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,7 6 



mmmE 1 4 2 


5. 4% 


0. 69 




5. 3% 


0. 68 




3. 0% 


0. 49 



g|2 6^EI2 9, *JJ;t;f*6J:»3»I6n5crfc<, ^i^RafciPd^S^filBWE 1 

4 l-E 1 4 3tt, fflie^^V^•mt:^}V^-C*), J±«(SW 
C14 l*;A:!t<±lBl-3fco cnK:«t»), 3lc^^CD«^<t»), fe^Sti^®*® 

5 ?e>{C, *%BHd°p (IISIifi?«JE 1 4 l-E 1 4 3) {±, jSB,S^*s^S-efe^fc 

fll^^^J 15, 

10 3 2 Ha 3 7 SfflV^Tififlaf So 

:*:0!It3:fev^-C{±, 4:^lc:#S 25^0Sag^?i (J^KBP«IE 15 1, HfitltWE 
15 2) t, imfDtzlsb(m^2^<DW§^(immc I 5 1, C15 2) 

15 OT, ^mi^E 15 1, E l 5 2iJJ:mi^JC 15 1, C 1 5 2 iz^^U 
(^«ltWE15 1) 

20 ^bflSril bTWm^*T±l3S^»^®l^ii^»iJi 5 2 2 *JBJ*b, 1^ 
fi|iM5 2 2(D±{::^5 2 3^@$-&&c:^(c:J:D. m^(4^5 2 1 afg^jg 

5 2 2 tfe^5 2 3i:A>e,«:S,;*Jii®fem©^fli«^¥#(*^5 2$:S^Ufeo 
±IB®i»tt^5 2 ISfm-rStcifeoTtt, ff, TiOjUa^ (P5|s:r:i: 

Di^;i/iiP 2 5) &jp(it, dtl^-f PiJ->3Jgt* : THz^^l/T-fe h > : 
25 M (Jt^y Ji^U >^^U 3— ;V^>' - 4 =10 0: 
2 : 1 CDJgJ«C3 7. 5Se%M-lfTT102^«?g?**fmbfco 
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7 7 

^mmiy, ^<om^(D l Ommx 1 Omm<Dm^iz±lS.T iO^^^^Mim^ 

l^<iD^bi|*MlM^j:»)3B:S^;^»i5 2 i (T iOj) amm^tiito 

S^K {Ti (iso-PrO) J ft3. Smo l/lj^^-frfe-f V^D^V 
— ;i'^&^a3^3m'fb^ ( 1 5 O-C, S 7 4 a t m) K:?SW$-B*:o 

10 2 1 {'l^mt-i^-m^ bfco 

»»:5 2 1 ±K:tt, T i J; 0 j&iSI^^ 5 2 2 A«t9~K:flM*ixfco 

±fBT i O a J; D 5 2 2 itiJccD J; -5 tfe^ 5 2 3 4iBfi b 

15 fco 

(ds-Di(thioQraaaato)-N^'4ris(2,2'-bipyridyM^ 
rutheniumCn)) ^2. 8 5 x 1 0-''ino l/lCD^iJ^-e^^-l^fc^^^lSSi 

mmE 1 5 2Uy ±M^mE 1 5 itci^tts, imm52 iims^om^ 

-ZfY^^^Y {Ti (n-BuO) J. <D^Ufcn-y^y-;U^ {2. 9 
mo 1/1} ^Iffig^r^iHti^ (1 5 0"C, 3 7 1 atm) iz^^^t^o d 
cD4*^3I^Hfiy#bfco 



wo 99/101«7 
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7 8 

2 1 ±.lZimm 5 2 2 ^ff^Ufco 

•t®fla*, ii«g0ijE 1 5 1 tm^iz]^xmm^mp^^5 z^im^tzo 

(JtK^ijCl 5 1) 

tC^fcoTtt, ±l3^5mf*:5 2 l®±JcaiSO. 2mo l/lCDM<b5"^> 

10 zK^^: 5 0 1 iTF b, OT^^'^ST- 1 0 wmw. x^xmrn^m^'m 

1^Ji5 2 2<&^b:&o 

15 (J±|fi[fiP!Cl 5 2) 

:^mmc 1 5 2(i, l^fffiifi^E 1 5 1 t:*5ltS1^Ji5 2 2®m5femufc 

EPt>, ±l^hmmz.im\^t:.^^^5 2 1(D±.l.z, ±l3i:I^CUT 
fe^5 2 3>£iagbfco 
20 ^0>m^, mm'E. 1 5 1 ill^^tCLT^fc;J^^<i(c®S^fmUfeo 

ifct, JiSSSfii;^^ (HfiK^iJElSl, El 52, ltlfl!^C15 1, C15' 

03 2 tz^-rri: < , Mimis 5 \.xmm^m^;if!^5 2t3m 

loIliM5 3 (10mmx2 0min) i:S:jt^lP]^-e-So ^fc, ^n^^KJCii, 
j:^'^-- 9- 5 8 1 ^:a#-e-r^:©*B^-rSo LT, c:©mi3®l¥?S5 4 S: 

«:*J, S»S«5 4ti, ^j:f^U>2 1. 14gi:T-l:h->U;U4. 0ml 
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7 9 

piopyiammonium Iodide) 3. 13st.3^mO. 1 8 g%^b^^<D7?$> 

So 

X, V— ^-i'i^U— (»73ASiiMWXS-8 5) &fflV>T, 7 3 0W/ 

M^^sE3 4~03 7i3^-ro cnt>cDEiH:. m^icmsE iv) ^,mm 

10 (cmiSt (mA) ^t-^rzi><DX'$>^o ^tz, EI3 4H:llfi^JE 15 1, EI3 5{± 
llfilg0ajE15 2, 03 6{±Jtice«JCl 5 1, EI3 7i±lttgc^iC 1 5 2, CJQlfgm* 

;Ud^g^^i, (g^^^x 10 0)/ (At*3te3i;^.;i/:¥— ) ICiLD^diX 
15 So ffiJSlH^B:, Wcmti/ (^mSSixggScmBE) tcfcD^^nSo 

^mSEtt^S 1 , glIte«EH^9^S 2 LTK3 4-03 7t3^U-C 

m^x^^xiL<mt^:k.^\^y5tm!^ uv>o 

(*7) 





(%) 




HMfJE 15 1 


5. 6% 


0. 72 


IIS1fifi?iJE 15 2 


5. 5% 


0. 70 


immc 15 1 


4. 3% 


0- 59 


JtWJC 15 2 


3. 0% 


0, 49 



SI3 4'-03 7, *jJ;tm7J;D«I^nscri:<, <^^*Wbm^Jt«5WC 
1 5 2B:, WL^:^^}\^^f-mmi^imi^l^lLl3ir>r:L. ||«6£?IJE 15 1, 

E 1 5 2 iLimmc 15 1 i:©j±$it*»e>, m^mm-^&3m:r^iB)xi3. < , ± 
25 idfDimM::i-hm!izj:^mm<mmifi. :^^ji^^fr^$m!tim'^mm^^m 
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8 0 

^mmi 6 

16 2) fc, Jt«!J©fc«)<Z)tSe3faD (itIgpiJC 1 6 1) K1J;!3, -tiX-en 

10 OT, =&1IJlSC?iJE 16 1, E 1 6 Z^^UimmC 1 6 1 iz-D^mtT^o 

*^^JH:. El 3 8 A-EI 3 8 D (C^fiT i: < . l^imm^^mT^mt 8 7 

±CKfb!B84^^*«fffiX(i«ffl^-&-cS^bi^¥^|t«;^8 2 I&JIMU, »:vA-e 

±i^M8 7 &iiSi*bfc«j3, issmA^^^mms 2 K^mz^s 23s 

20 *07?*So 

;iCDtStti^5|c8 7<D??HSETK:i3l.>T. BfiiK<*ifcbT®^^Wyr 
D4<+i^K {Ti (iso-PrO) J *3. 5mo l/l«»f*-frfe>r vr 
D-'^y-;i/i?fifj«i&SHil^iiSMb^ ( 1 5 0«C, 3 7 4 a t m) {Cja»*-a-fco 
-tbT. CIO*^3I^K{5y^Lfea 

25 dtiic: J: ?) , K 3 8 B c^-r r < , iMmsm^^'^tdm^^rmt^ 
^cD^, jSgi#:r^bj^*ME -i^bfco m^x, mux i oi^^^jg^. 
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8 1 

2 icOF^gPtittatf 8 7cC*fe5iyiai**4»^aJ8 2 0 It. LX^-otz. 

= l O g : 2 : 1 (i*m) CD^^tca 7. 5fi 

m.%m^ T i 0 z^w^^&f'mufeo 

-^O^fflcD 1 Ommx 1 0mm<Dil^{3±g3T i 02^W»S» 
10 bfco i>:v>T'. ^ST-l Ol^r^l^Ufe^, iaS4 5 O-CCO^m^OTtCiJV^T 

3 0^^l^lAa@«Ufco cntwitj, 03 9Atc^-rri:<, SHB^8 5± 
(3 , ^b^@mog^M^!tM»(^ 8 2 1 dlgS^ix;^. 

Ifctc, lasSD. BI3 9Bk:^-rc:t<, ±iMb!feMlM^»®8 2 1©±{;:Jfc 
® J; -5 tceiR 8 2 3 &iB® Ufco 

(cis-I)i(thi(X7aiiato>-N,N'4nsCZ,2'-bqjyii<fyl-44 adi^D- 
rutheniumCn)) 42. 8 5x1 Q-^mo 1/ l(Dm^.^^^tc:^^mm. 
ttcolkl^X', CCD^tc. :$fcKB<0^«4i4K*®2 1 S^ttfei2B,a«S^ 2 4 
^F^®b;to cni3J;t3, gI3 8D, EI3 9 B{3^s-r3:i:< , ^^b!g34i^<*;^ 
20 8 2 1 CDM:j3cttJfp«3®(c:tt, fe^ 8 2 3 h bTO;i/5^-'> AmJ^SflSS^n. 

5g$-e-^^(c, ^m^NiraS 2 1 %±I2SQS€;@8 5 J:(3eEj3b;&;b$, 
^im^m 7o|»&, ^m®8 5±-^^Di^^^C^foTt.«J;V^o 

25 mmmEi62) 

mmiE 1 6 2li, ±SB^ISI^E 1 6 n::i5{tS, ^»#f*»8 2 IffM 
UTO^^>n-:rh^i^K {Ti (n-BuO) J CD^l/fcn-:/^^- 
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8 2 

)l^{2. 9inol/l} *iliBI#^^fb^ (15 0'C. 3 7 1atm)fc: 

'\sa^¥mm 8 2 1 n^tmm^titco 
^(omt, mtmE i e i trnkizi^xmrn^mtmrns 2 ^m^rzo 
10 (jtiiiyijc 1 6 1) 

2Wb«5fi?«jc 1 6 itt.^ttifi^jE 1 6 liz^si-f^mm^mtms 2 ii^n^^x, 

15 yt^^)]^7 :xl-)V:t:-^)U^ >= 1 0 0 : 2 : 1 (itStit) ®«fi^t:3 7. 5S 

m%m^ T i o 2^^^*fmbfco 

^mmi^, ^(D^mco l O mmx l O miii(^ffiK{C±|BT i O^^W^-^^^ 

^8 9 2 1 (1^4 4) <^^U;&o 
J^Jtl, ±I3®^»8 9 2 1 ±t3e^8 9 2 3 ^Seg-rStd^feoTB:, 

X 1 0-^mo 1/iammxm^^'^tzmi^m^u c.a>mnz, imnDW, 

25 2 1 &iSttfc^R9mffi8 5 S 2 4l^®?i«b, (^^) 

8 3 ^&ijaaf*"&fco ^©ftetiiiffS0»jE 1 6 1 tmmizi^x, mm^imms 

2 &{^bfeo 

^JJC ±gB&S!l3i;5i* (HJIifi^yE 16 1, E 1 6 2, tmMC 1 6 1) CJ:0 
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8 3 

El 4 0 izmt^t < , ^Mmm 5 ^^:^iz {yxmtMfj^^^mm 2 t^^mm 

8 3 (1 0mmx2 0mm) t^S^iS^^o Sfc, C.n^(DmiZii, 7.^— 

«t*>. fi5f»[8 4fct, J^Ji^l/>2 1. 1 4ga:T-fe h-hy>l/4. 0ml 
cO^^^^SK: 3 •^'fbT" h ^ - n- 7*n If^UT^^ - "i? a Clfetxa-n- 
propylainmonium Iodide) 3 . 1 3 g i: 3 0 . 1 8 g *fiS/!¥bfe*CO-C$> 

So 

T, V— 7->>i ^ tJ' (»73AfigiMWXS-8 5) 7 3 OW/ 

15 m^m:^m4 1-04 sc^-To iiixc>©®H:, mm^mE (v) lewi 

(cmai (mA) ^tofcsbOTfeSo ^fe, 04 1 \±mm^ 16 1, S4 2«± 
HMg^JE 16 2. 04 3{il:b^JC 161. CDij^^^^n-^tL^x-To 

fti3, ^«a«*?^Sl, gffi&«Ett?^S2i:UTia4 1H2l4 3t3^bT 

25 =&fe^ii^ai*:®^cD3i^;i'=\'--^g^i^«fcUfffliM^*^8{c^>^^ 

(*8) 





:x.:^)\,^f-mmm (%) 




HSfg^iJE 1 6 1 
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